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(57) Abstract 

An antibody is prepared by using a partial peptide containing the 
phosphorylated site of a phosphorylated tau protein in the paired helical 
filament as an immunogen. Then the reactivity of the antibody thus obtained 
with samples obtained from individuals with a suspicion of Alzheimer's 
disease is examined to thereby detect the disease. 
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— K • ^\ U # ;U • 37-Y^^>h (Paired Helical Filament) 4 1 © U yW.fc$? 
TJW^J-r-mittiii&m (4 5~6 5^") i:^t5 ii*Ttt©gnl£T\ Jpffa 

:©^lolfi(i, Ssm#An ©intra <t <t ktcntAU ^Wicmsnc^JSi 

ryi/'y/N'f v-^oSta^-ffcooio-cfeS^AfiEo^fiJc^^ Tl n>r K 
ft-fuj-^ >~e£>3 z. tiflMW&tlTli^Z (Annu. Rev. Neurosci. , 12, 463-49 
0(1989)) 0 £/c, t>-?C>«i:oo^a^kT*SWSMj»iKl^fcJi N M*fflflSl*Ii;: 
P H F (^T- K'-nU*^* 7>f 7^ >h : Paired helical filament) fr^m 

(J. Biochem. , 99. 1807-1810(1986); Proc. Natl. Acad. Sci. USA, 83, 4913 
-4917(1986)) o 
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tfCf* (tfCptau; J. Biochem. , 99. 1807-1810(1986))^. ? <yW&M^>tf^- & * S 
$ (tau-ltivfr; Proc. Natl. Acad. Sci. USA, 83- 4913-4917(198 

6)) ££H^TaEBJ!£ftT^£o P H F tltz >j >$Mt^ 

I0'J >^LSBl&&&5e£ft3£:£' (#Hfl¥6-239893) . 7;l/7^^7-» 

BP*>^:§|Hj{c J:n(i> ^<T- K • ^'J*^ • 7^ 7> > h (Paired Helical F 
ilament) *©'J >gJMb^ VM&MCD 'J >S^^t^^^^<7°f F^MJ^i 

nrn&m&m^- 1 -ea^n^r ^ jmmn^® 1 9 8#g©-t? u 1 9 9#@ 

©-t?'J>> 2 0 2#g<D-fer'J > . 2 0 5#i©X 2 3 If |0XUt 

— 2 3 5fgOt'J>^ 2 6 2flOt>J>, 3 9 6f@©-t?iJ>, 403 
f @©71/t->> 4 0 4#g<D-fe 'J 4 0 9SlO-ferU>N 4 12#g©-t? 
U >> 4 1 3#g©-fc 'J >£.CM 2 2#g©-fe U ^^iltfft-S 1 J£i_L©T = / 
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^BE^lJ^© 1 9 9 t@Ot U 2 0 2SI©-feiJ>> 2 0 5 # g ©X > N 

2 3 1 flOX L/*— > N 2 3 5Sg®t 'J 2 6 2 # @ ©-tr U 3 9 6 # 
g©-t?U>> 4 0 4f gCD-t'J 4 1 2 #g ©-fcr 'J 4 1 3 # g ©-t? 'J 
0*4 2 2#g©-t? U >^^llfn§ 1 J£(_h©T ^ 7 £ £ JilSi/itt ; 

W^JC^^tj'^ISSOlftiibTtt, Goedert et. al©Neuron, 3, 5 
19-526(1989){ClB*feCD 3 5 27 i7 g£g|*~ 4 4 1 T I J m?S*©-&*iig£W 

©r ^ y m®z&\x*m$n&? ^lai^tti Lfcw-^ he#i© i 9 8#g©-t? 

U >> 1 9 9 # g © -t? 'J >x 2 0 2#g©-t? U 2 0 5#|®XL/t->. 2 

3 l#@©XUt- 2 3 5fg0* l J>, 2 6 2f|©-feiJ>, 3 9 6#| 
©-fr'jV, 4 0 3#@©X U^-^->s 4 0 4 #g©-trU>, 4 0 9 # g ©-tr V 

4 1 2#g©-fe U 4 1 3#g©-fe 'J >*5j;tf4 2 2#@©-tr 'j 

-5 1 JS(_b©T = 7 mn&fr U ^BMfcSftS (J. Biol. Chem. , 270. 823-829(199 
5)*5«J:CJ t Neurosci. Lett., 189, 167-170(1995)) o 

^fg^fCfcl^Tti. ±IBSe?iJ© 1 9 9#g©-tr U 2 0 2 # g ©-te >J 2 
0 5#§©XUt- >> 2 3 lfB0Xl/t->, 2 3 5 #g©-fer 'J 262 
#g©-fe'J>. 3 9 6#g©-tr'J>. 4 0 4 #g©-feU>. 4 12#|0*'J>, 
4 1 3#g©-t? U >fc=kt>*4 2 2#g©-fcr U >^£il(;fft£ 1 JBt_h©T S 711 
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>Wtft,$titi? ^Sfif©^^^ KT*>oT. C*i£©y >tfWfi 
^•FjWSL^o Hiix cnb>SB^^ FO^-Cli. @e3«©ffi?iJ#-S§- 2 ^ & 

T#^»n^o "torn, ±&^zr* f&t i jmmel< it j^mkr 

-ha©^?- F*K ie^J#-^3. 13.1 5X^1 6-e^^tL'5$P^^7 p 5 L F 
Tetrahedron Lett. , 32, 7083-7086 (1991)*:: IBIS £ nt^5 «fc -5 U >Bft 

^6ftT i J MfcRtf«*3l*tT * Peptide Chemistry 1993, 

109-112(1994)lcm<K$nTf 5«fc-9 Ji^ U ^SMbSPtelcafrf SfiiaUfet bT-> 
? n^^l^^/B b/c^T"?- F@*B&> fcS^liChem. Lett., 1099-1112 
(1994){Clfi*fe$tlTl^ =b? y >Hfc-fbSP&IC«t-5«ai*<t UT'O^iH 
*<£JB Ltz^zT^- FSffi&KJ: ft 

!/i;{*©iBi&K|gLT^ ±ffi©J;-5C LT^$n/:^^f F£. ^lfiLr»T 
;I/7*; > (B S A) . ^ttH^P^'J 4— • "J b©^^->T^ 
>^©ffl#S6Krc*££'$-£'&o SS^feU ifi^ m*.tt^ls<< ~ F> ^ 

uT»£ftsffi#36HK*£^3ftfc y *^- Ffci&ttjwftas-rso wj^noftm*. 
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fcf££j-ci:£. *ng#BE&©S#^£ft5;£j£K:J:0ft£KJ&£-li\ tn.m-tn. 

^WOU^*? Mi. < £ t>^B^©i/L^*^^-. $ Steffi* 

^ tB *C ^ <5 o 
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/B^Sft-^ #J0. 5~0. OlmlimSt^So 

LT t> J; < . ^©tnC^ifeSEStSttO**— £ SJ£ £ -£ 3 - £ {:: £ «9#?ffi 

*#£ti set** >m^uti{i*f-r^#Mi4oi«t,^^^#^nx it 

**©lW£©Rj£te*tfe3-i"2-<5 Z. child: <9 > T^yW v-#f©tfettJIC* t>jSI b 
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P >y h ) ~C$> &o 

B4ii, mmm-em ^tifcsDs ttg&n & t*%w-em\<>z> t ©Mtt £ 

(J5tT\ TPS202J , ^7°^ Ktcfrf-TSfivft^ ranti-PS202 I 

H-Lys-Ser-Ser-Pro-Gly-Ser(H 2 P0 3 )-Pro-Gly-Thr-Pro-Gly-Ser-Arg-NH2 (Sfi^iJ 

>*$f8g ; Boc : t-^f-yM-*- •> # 71/^*— yUgg ; Bzl : ; Ph : 7x-M 

; Tos : p- h ;Uj. y x;Usfc — ; ZC2-C1) : 2-^ p;K > v^l/;*-^ ->#7l/tf;^;l/ 

(-C ) H-LysCZ(2-Cl)]-Ser(Bzl)-Ser(Bzl)-Pro-Gly-SerCP0(0Ph) 2 ]-Pro-Gly-T 
hr(Bzl)-Pro-Gly-Ser(Bzl)-Arg(Tos)-MBHA^J5gcD^it 

MBHA^fliO. 94g (7;>ti0. 6 4mmo l/g|filg) 4^tt-f 
*t*!9 5 0 0 3! Sir*:/?- K^fiR«lH?y h U d ft{lBoc-Arg(Tos)-OH, Boc-S 
er(Bzl)-01I, Boc-Gly-OII, Boc-Pro-OH, Boc-Thr(Bzl)OH, Boc-Gly-OH, Boc-Pro 
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-OH, Boc-Ser[P0(0Ph) 2 ]-0H, Boc-Gly-OH, Boc-Pro-OH, Boc-Ser(Bzl)-OH, Boc- 
Ser(Bzl)-0H, Boc-Lys[Z(2-Cl)]-0H^^i^ lt> V"( V -fu h" jUijJl^ vM I F 

z^teMt Lxm7X$fe&z-&T±m(D®m&m'<7'?- k-mbha^jh 1 2 . 3 8 g&m 

±ia c-n xntzmm^m^y 0 ^- h*-\imhmm*(D 1.34 g^iftu cti£ 
sesjflF^s&^T"?- Fmnffim®? v^km&mmmiz-ty b u 1. 5m 

10 7-7-^©Wri 3 m 1 <D7 vltlkMtfoftT 1 B^&iS £ -£/c 0 S 

Sfc$U 5 0ml T-&MSLTH-Lys-Ser-Ser-Pro-Gly-Ser[PO(OPh) 2 ]-Pro-Gly- 
Thr-Pro-Gly-Ser-Arg-NH 2 -CS^nS U ^tS^ffiilfcli^/f K3 5 0mg^ 

3 0 2 0 m 1 MLTt7rf7 - 2 5©#^A 

5 cm. s$ i o 9 cm) jc^u-. n tmrnzm i^xmm LT @ fft^^frH^ 

•> 'J *i:^l/:i»*7A (rt@2 cm, g^25cm) ^ffi^fcHPL 
C (M#^P7h^7 7^-) (CJ:»9M^L/Co igftiiO. 1% hij7^t 

og^m^. 5^^6 5 %©r-t? h- h *) As(Dmm.mm*3mz£ ^n^tz Q tst 

(DWmi* 1 1 OrngT*^:. ^I^R ©^tiiKi F A Bll^fti; J: *3 HfeM£tltz 0 
Mfem. [M + H] + ; 1 4 4 5, ffJUfi (C 8l H 92 N 18 0 21 Pi + H) ; 1 4 4 5 D 

±12 (o) -e#/: 'J >iS*§i L/;<7°f K 9 0 m gSC/ifte^ 8 0 m g 
(MSO £ 1 m 1 ©S1:B&£M-£UT5~6^fficD7.KfjtEET\ S^T? 1 2 mmUW 

<0 HSlTfH a ft^T^ £ H-Lys-Ser-Ser-Pro-Gly-Ser(H 2 POs)-Pro-Gly-Thr-P 
ro-Gly-Ser-Arg-NH 2 Xm&tlZ U >^'fb^^'f- F5 5mg^H/; 0 #*M©$£i£ 
liFABIiM{:J;f)Il$nfco [M + H] + ; 1 2 9 4 . ff-)H£ (C 

4 9 H 8 sNi 8 0 21 P i + H) ; 1 2 9 4, 
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mmm 2-4 

ft TPS413J . TPS412J . TPS412.413J . £ ft (D^f- FtZttir ZifLW^Zti 
*ftl Tanti-PS413J . Tanti-PS412J . ranti-PS412, 413J t Ifct £ Z. 1 t> fc & ) „ 

Tx ^T'f- K£ TPS199J , Kriftt-rSffifrg- ranti-PS199l 5 

H-Lys-Ser-Gly-Tyr-Ser-Ser(H2P0 3 )-Pro-Gly-Ser-Pro-Gly-Thr-NH 2 (@S^J#-^ 

m^fS-^li^&OkO^-ro MBHAWflg : p-^fM>7k K U ;l/7 = >*SJ 
Ig ; Boc : t-l/^U;*-* ; Bzl : 'Ov^yl/X ; cHex : •> ^ n^^v 

^31 ; Z(2-Br) : 2-y' DtO -J )VJr =>r is ii jlM ; ZC2-C1) : 2-^ □ Jb'O 

(>T ) H-Lys[Z(2-Cl)]-Ser(Bzl)-Gly-Tyr[Z(2-Br)]-Ser(Bzl)-Ser[P0(0cHex) 2 ] 
-Pro-Cly-Ser(Bzl)-Pro-Gly-Thr(Bzl)-MBHA1MlgOj»jS 

MBHA^Bb 1 3 lmg (71 >^M0 . 7 6mmo 1 /g *tfflg) ^y<>f^-y-_^ 
feh^ 9 5 0 O^Sl&^y^ K£-JiK**J;H? y h U d ftflBoc-Thr(Bzl)-OH, Boc-G 
ly-OH, Boc-Pro-OH, Boc-Ser(Bzl )-0H, Boc-Gly-OH, Boc-Pro-OH, Boc-Ser[P0(0 
cHex) 2 ]-0H. Boc-Ser(Bzl)-OH. Tyr[Z(2-Br)]-0H, Boc-Gly-OH, Boc-Ser(Bzl)-0 
H, Boc-Lys[Z(2-Cl)]-0H£#t*&U ^ y -f u W J I K^fig^JtL 

xm^m^^^:X±.%^(Dmm^m.^-f=f- K-MBHA«fIIB3 0 7mgm„ 

±12 C-f) TWcflOgHSfl^:^ K-MBHAttMt*© 1 5 Omg^ML, 
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1 Um^(D/ ? >*J\s*>mt?-*T—V-Jl%:^tj h U yjV^-nmm 10ml 
tm? UV'-JUO . 0 5ml £#D;L. 4 l£ PeOSIS £ -b!:*: 0 * 

^L/cv ; i^-;l/ai-7";l/2 0 0 ml ^•JD^.T^7°f- K^i±^^H±/c c £(*3^£ 
^X"7 7^-T'MU> ^ - ?xf ;H-f;l/T'^ Lfct 2 MM 2 0 0 m 

1 T'amtoSLTH-Lys-Ser-Gly-Tyr-Ser-Ser(H2P0 3 )-Pro-Gly-Ser-Pro-Gly-Thr 
-NH 2 TS^tlSffi^^f- K5 3 mgBfc 0 

/:M^(D^7A (M2 c m N g^25cm) ^i^fcHPL C frj; U 

mtmzo. i % h u 7jv*vmm^, 5 3 5 %<DT-t? b—h v jmdw.b. 
BSM^ifffcj: tommzntzo mmm lm+h] + ; 1204. num. (c 47 h 7 

sNnOnPj + H) ; 1 2 0 4c 

T\ ^^7°f K£ TPT231J , j^^-f^f- FlzttTf&fiLWZ ranti-PT231J tfo-t Z> 

H-Cys-Val-Ala-Val-Val-Arg-Thr(H 2 P0 3 )-Pro-Pro-Lys-Ser-Pro-Ser-Ser-OH (E 

Ift^Tm^fe^te&^cD&CD^-fo Bzl^flg : O V>)VT)\<zi -Jlfflffi ; B 
oc : t-7*3-J\/**F-i'jj)\'i£—j]/& ; Bzl : ; MBzl : 4-/ h^i/^O^Jl 

M ; Mts : / 3-U>XJls*—J\/M ; cHex : i/ ? D^s^WI^ ; Z(2-C1) : 2-^ a Jl 
^ > v?^^r -ft jltf-jU^o 

(-O H-Cys(MBzl)-Val-Ala-Val-Val-Arg(Mts)-Thr[P0(0cHex) 2 ]-Pro-Pro-Lys 
[Z(2-Cl)]-Ser(Bzl)-Pro-SerCBzl)-Ser(Bzl)-Bzl^li6D^ig 

Boc-Ser(Bzl)-Bzl^Ii 7 1 m g (T$>^*0. 70mmol/g ^la) 
-f*-V--n±m9 5 0 0Sli^/f F^iC-b-y hU CtlKBoc-SerCBzl) 



WO 97/34145 



- 11 " 



PCT/JP97/00804 



-OH, Boc-Pro-OH, Boc-Ser(Bzl)-OH, Boc-Lys[Z(2-Cl)]-0H. Boc-Pro-OH, Boc-P 
ro-OH, Boc-Thr[P0(0cHex)2]-0H. Boc-Arg(Mts)-OH, Boc-Val-OH. Boc-Val-OH, 
Boc-Ala-OH. Boc-Val-OH. Boc-Cys(MBzl)-0H£{£3& V7°d h°;l/^;^'y 

<< X F&m&ML UTJg&tiS^S^TiffiOW&^S^T"?- K-Bzl«Ig6 2 mg 

Jl*>mo. 9ml ift7-V-;H. 2 m 1 dr h »j T7;l/;to@^6 . 6ml 
irm-? UV-JVO . 9ml tx^^^t-;PO. 4 m 1 £ flHX. wJc^T 5 $K 
^^tifif 3 HKlSSHi-fco £f£#*T&x *)&Lfci?xf;l/x-f;l/2 0 0 
m 1 ZllUZ-T^y?- h'&tt&Z £PW»£ V X 7 ^ -T*»Sfc U & 

^i^;bi-7^UTSfci£Lrt:|£ 2 MBfcBU 7 0ml "CJfl tHMI UTH-Cys-Val-Al 
a-Val-Val-Arg-Thr(H 2 P0 3 )-Pro-Pro-Lys-Ser-Pro-Ser-Ser-0H 
f F21mg £?#/c 0 

(^) KOJRIM 

:n^3 0%Bfcgfcl 0 m 1 «Lt-b77T7nG - 2 5©#^A (ftg 
5 c nu S£ 1 0 7 c m) JCfrtfx H3 b«fflE*ffi^Ti§tfi LT g Kj^^^trHl^ 

^n<& 3 0 %li5m 1 CMUOD S (t^f^^7»^-> >J*7i::*S 
-^L/c&fg^co^A (ftg 2 cm. I$25 cm) *)B^fcHPLCi:J;0tf 
WUfco JgamO. l^h^MoW-t', 1 3 %<DT-<? hJX. h \)MZ± tyfs 
of; 0 fll§li«&©JKS(i 7 m gfi^Co #^K©JfiitteF A BIIMCJ: <9 5i 
SSftrtio ZflU^fil [M + H] + ; 1 5 0 9 , ff-#f<E (C« 1 H l 07N 1 eO 22 P 1 S 1 + 
H) ; 1508. 

(JBtT, ^7"^ K£ TPS396J , 3^7" Rcfrf-T £$Lte£ ranti-PS396J 
f^:j:fefe^) ©1*2%* 
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H-Cys-Clu-Ile-Val-Tyr-Lys-Ser(H 2 P0 3 )-Pro-Val-Val-Ser-Gly-NH2 (M£?iJ#-5f 

i i) -emztizu** K*^ir^«5^{r«k <ommLtz 0 j^t©m 

Tmi^Zfc^tefr* 1k<D & <D&&-to MBHAJSiflt : p-y h K 'J 5 > 

^J3t ; Boc : JlsJr * i/ -ft JVM, ; Bzl : ; MBzl : 4-> 

s<>i?JlM ; cHex : -> ^ p^\+ WPS ; Z(2-Br) : 2-7* o > -J)]/** i/±))lr£ 
; Z(2-C1) : 2-? n;W< > ->^;l/^;H 0 

(-f ) H-Cys(MBzl)-Glu(OBzl)-Ile-Val-Tyr[Z(2-Br)]-Lys[Z(2-Cl)]-Ser[PO(0 
cHex ) 2 ] - Pro - Va 1 - Val -Ser (Bz 1 ) - G ly- MBHA^Ig 1 © §g it 

mMffimi 3 1 mg (T; >-^*0. 7 6mmo 1 /g Hfflf) £^-f **y-=f- 
*t»9 5 0 OSIili^^f K^fifcttfc-fe y h Us CftiZlBoc-Gly-OH, Boc-Ser(Bz 
D-OH, Boc-Val-OH, Boc-Val-OH, Boc-Pro-OH, Ser[P0(0cHex) 2 ]-0H, Boc-Lys[Z 
C2-C1)]-0H, Tyr[Z(2-Br)]-0H, Boc-Val-OH, Boc-lle-OH, Boc-Glu(OBzl)-OH, B 
oc-Cys(MBzl)-OH*«t*&L. V7u t? JU±j J\stf i? ^ i K^tt^i LTimfctfe 

^^■^tx±m(Dmm^m^y > ^- ^-mumiBss 1 6 m g£?#/c Q 

(n) h'J7WP>^>x;l/^>g|j!!il 
-tie (>f) T^f/cflijgl^^:? 0 ?- K-MBHAflfJg*© 1 88mgMU 
1 M^S©^ * >X7U* >$?<t?-:*T — V-^^-^tT h U yjVTtu^Wt 10ml 
<fcm-* UV-JVQ. 0 5ml £in;i, 4 Bf p^MJ£ $ i±/c c £l£**T&. zR 

)\s 2 0 0 ml ^Imz-X^-f^ K*2*JB£-£rt:o ±ft®<®J% 
?^X7 4 ^-TitlfcU ^i?xf ;l/x-f;l/ W bfct 2 Mit 2 0 0m 

1 T?ttliJ«iaUTH-Cys-Clu-lle-Val-Tyr-Lys-Ser(H 2 P0s)-Pro-Val-Val-Ser-Gly 
-NH2-ea$tl'S&^7 p ^ K8 7mg» c 

O) ^7"f- K©»JK 

CtL* 3 0 96g^flft9 m 1 |:^10D S ? * 7= "> 5 > ) £>"J 
^U/cj$*B^o^5 a (F*3^2 cm, gS25cm) ^i^/;HP L CtC«fc $ fit 
»Ufco i& ffi t* 0 . 1 96 h U :7;M-Dg|2B* , K 1 6 %©T-t? H— h U ;Utw«fc O^fT 
ofco W»«&OJR*t±4 5mgt*^;„ #«S©«a&liF A BK*$Hfrfcl «fc 9 
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mm i*tltz 0 MMte [M + H] + ; 1 3 6 0 , st&m (C 57 H 95 Nh0 2 oP,Si + 
H) ; 1 3 6 0 o 



mmm 8 ~ i o 



mmm<Dm$m^4 . i 2&yi 4 fcsaiftfiDT ~ jmmm&m-?z%i&'<-7 s f- 

K^-ttl-en TPT205J . TPS404J . TPS422J . d ft £> <D^-??- KJ-*f"f S 
£-E-ft-€-*ft Tanti-PT205J . ranti-PS404J . Tanti-PS422J <b 5 d <!: *> * 

<5) o 



OaT, fr^:/?- K£ TPS235J , ^^Ztf- Kfctt-f SffittS- fanti-PS235J 

H-Cys-Arg-Thr-Pro-Pro-Lys-Ser(H 2 P0 3 )-Pro-Ser-Ser-Ala-Lys-0H (SS^iJS^- 7 ) 

; Boc : t- 7'^;P^"4- •> ^7 ; tBu : t-y'^-JlM ; Bzl : 'Ov'yl^ ; Fmo 

c : %-y )Vir Is — JVJ b ^ris tub Jb& ; Trt : h- U ; Pmc : ^ > ^ / =f- )]/ 

(-T ) H-Cys(Trt)-Arg(Pmc)-Thr(tBu)-Pro-Pro-Lys(Boc)-Ser[PO(OH)(OBzl)]- 
Pro-Ser(tBu)-Ser(tBu)-Ala-Lys(Boc)-Alko^J3gOl{it 

Fmoc-Lys(Boc)-Alko^fle 3 8 5 m g (TiSm^mO. 65mmol/g ^flg) 

CftKFmoc-Ala-OH, Fraoc-Ser(tBu)-OH, Fmoc-Ser(tBu)-0H, Fmoc-Pro-OH, Fmoc 
-Ser[P0(0H)(0Bzl)]-0H, Fmoc-Lys(Boc)-0H, Fmoc-Pro-OH, Fmoc-Pro-OH, Fmoc- 
Thr(tBu)-0H, Fmoc-Arg(Pmc)-0H££t^ U> HBTU [2-(lH-benzotriazole-l-yl)-l. 
1,3,3, -tetramethyluronium hexaf luorophosphate]^-^^-^! t LTHi^l^'n £ -fet 
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Fmoc-Cys(Trt)-OH#ite£' U-hfeoflflgHBS^:/*- K-Alkofltflg 3 9 5 m g £f§fc 0 
(o) h'J 7;M-DBfclM!lS 

h'J7;^ofti8. 2 5mK |»0. 5m K f t7-V-;l/0. 5m U 
7i7-7U0. 7 5 m U 3-9 > W-jr-JVO . 2 5 m 1 J; »5 tt5jg<£?ft£JD;?U 
ISt'l. 5 B^^Sf&^-fr/Co StK^Tm. 7Jc^L/.:^j:^7I/ji-^;1/2 0 0 m 

1 ^Hnx-T^^f- K£ /Co MM^7X7 ^ >^-TiMU 
xf;l,x-f^t'M Ifct 2 MM 8 0 m 1 T'jftjtill LTH-Cys-Arg-Thr-Pr 
o-Pro-Lys-Ser(H 2 P0 3 )-Pro-Ser-Ser-Ala-Lys-0HT'S^fL-5tg.^7 p ^- K8 2mg^ 

:tl^0. l%h'j7;l/tD^7m 1 CiiLODS C*?^ 7 s 5 >) 

^«U:S»^7A (F<3&2 cm. I^25cm) £/BWcH P 

;W::J: t)*T^fco JNf*«Br©iR*l* 6 2 mgTfc^fc, *«»»©«i&J* F A BSi 

ti-ffiizjiiommztitzo mmm cm+h] + ; 1339. tuna (C52H92NX70 

2 oPiS, + H) ; 1 3 3 9 0 

rPS199, 202J . TratPS235J . TPT231, PS235J . TPS262J . Z.tlH><O^Zt 
fKC^tS^^^nftl ranti-PS199, 202J . ranti-ratPS235J . Tanti- 
PT231.PS235J , Tanti-PS262J iit5Cil>fc5) 0 
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K(£IT> ^^y^F* TTau-CJ , Y ZtiiW* fanti-Tau-CJ t 

Il-Ser-Pro-Gln-Leu-Ala-Thr-Leu-Ala-Asp-Glu- Val-Ser-Ala-Ser-Leu-Ala-Lys- 

oh imzm^i 7) ^mznzr i ;mmm%b*?'<7 s f- F&ikizj&^zjs&iz 

: p-TJV^^r^O'JjiyTJl^-Jimm : Boc : t-7'f;l/t+ -yij Jl^—JlM ; t 
Bu : t-^^;l/S ; Bzl : s<>'JjVM ; Fmoc : $-7 J\s* U — )l / V * -> il Jlji—Jim 
; Trt : h U ^VU* 0 

(-T ) H-Ser(tBu)-Pro-Gln(Trt)-Leu-Ala-Thr(tBu)-Leu-Ala-Asp(OtBu)-Glu(0 
tBu)-Val-Ser(tBu)-Ala-Ser-Leu-Ala-Lys(Boc)-Alko^ie©^i£ 

Alko^M2 8 4 mg (T i >^M0 . 8 8 m mo 1 / gmm) £ABl*±$iA 4 3 
1 ISK7°f K^JSlcfllfcH? hbx ^n{rFmoc-Lys(Boc)-OH^^^ ^;PT ^ y 
t°U V^a h'JUJiJltfit'f I F£m&Mt LXm&L, ^n(-Fmoc-A 

la-OH, Fmoc-Leu-OH, Fmoc-Ser(tBu)-0H. Fmoc-Ala-OH. Fmoc-Ser(tBu)-OH, Fmo 
c-Val-OK, Fmoc-Glu(0tBu)-0H, Fmoc-Asp(0tBu)-0H, Fmoc-Ala-OH, Fmoc-Leu-OH, 
Fmoc-Thr(tBu)-OH, Fmoc-Ala-OH, Fmoc-Leu-OH, Fmoc-Gln(Trt)-OH, Fmoc-Pro- 
OH, Fmoc-Ser(tBu)-OH^-#t^ HBTU [2-(lH-benzotriazole-]-yl)-l, 1. 3. 3, - 
tetramethyluronium hexaf luorophosphate]£-ft££-#iJ t LTJUM^ftt^- £ -£T±SE,© 
mmUm^zT^ K-AlkoWBg9 0 5 mg£#/c 0 

(d) h >J yjlj-aWtWlfaM 

h'J7^tDft^9. 5mlix^>i?ft-;V0. 2 5 m 1 t ^StK 0 . 5m 
1 £flD;t> 2k#T5$K i^ttSTl. 5 B#^SE5$-ti:/c 0 SfS&T^ 
U/ci?Ji^;Ui-^;l/2 0 0 ml ^iDXLT^7°^ K£i±g££-£/c 0 £|*J^£?- 
7X7^;^-T«L, ^ yxf ;bx-f 2 MM 1 0 0ml 

Tjflffl UTH-Ser-Pro-Gln-Leu-Ala-Thr-Leu-Ala-Asp-Glu-Val-Ser-Ala-Ser-Leu- 
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Ala-Lys-OHT-a^tlSta^^^ K 2 5 0 mg*#fc o 
(^) ^7°^ KOW^f 

Ctl£ 3 0 %m&2 0 m 1 i:MlH?7rf'> ?XG - 2 5®^7A (1*1*1 
5cm, 5£ 10 7cm) iC^tf. |WI timm&M^Tfelti LT @ ift^^irilf^ 
^*i6/Co Z<DmmM(DWmZ 1 2 2mgtfe- 2 fc„ ^^?K©mit(±F A Bfi 
^*ftc«t 0 5tM^n/Co «U3£« [M + H] + ; 1 702. ff-JUji (CsHnsNn 
0 27 S 2 + H) ; 1 7 0 1 o 

mmm 1 7 mmmnmrnm-^ 1 8 \zum<dt 1 j mmn^m-t ^m^-^-f^- 

KCJfltT, K£ TTau-NI , j^^rf^S- Rt::*^ fanti-Tau-NJ t 

H-Ala-Glu-Pro-Arg-Gln-Glu-Glu-Phe-Glu-Val-Met-GluCys-NH 2 CE^lUMf 1 8 ) 

JE(T©UiM"CfflC>SiE-^Jd:«-^^6Dt>0*jS-ro Fmoc-NH-SAU$fl& : 4-(2',4' -di 
methoxyphenyl-Fmoc-aminoethyO-phenoxyf^jJif ; Boc : t-^^l^^- i/tjjX/^i— ;U 
S ; tBu : t-y^7l/$ ; Bzl : ^<>^;l/^ ; Fmoc : Q-7 JlJr U — J h * i/ J] )\< 
— JVM ; Trt : h U ; Pmc : ? J =f-J\s? a v > -6-X;l/*^.;l^ 0 

C^T ) H-Ala-Glu(0tBu)-Pro-Arg(Pmc)-Gln(Trt)-Glu(0tBu)-Phe-Glu(0tBu)-Va 
l-Met-Glu(OtBu)-Cys(Trt)-NH-SAU$tflg©S!ti£ 

Fmoc-NH-SAL^Jii 5 3 2 mg (7; >^*0. 47mmol/g «Jg) £ABI*± 
$5{A 4 3 UliW F^JSttC-by h Ux cn(CFmoc-Cys(Trt)-0H, Fmoc-G 
lu(0tBu)-0H, Fmoc-Met-OH, Fmoc-Val-OH, Fmoc-Glu(0tBu)-0H. Fmoc-Phe-OH, F 
moc-Glu(0tBu)-0H, Fmoc-Gln(Trt)-OH, Fmoc-Arg(Pmc)-0H, Fmoc-Pro-OH, Fmoc- 
Glu(0tBu)-0H, Fmoc-Ala-0H££y&L> HBTU [2-(lH-benzotriazole-l-yl)-l. 1, 3, 
3, -tetramethyluronium hexaf luorophosphate]^-^#^J t LTli^li^^-ti:T± 

mcDmm&m^-?^ k-nh-salwhb i 1 2 2 m g &mc 0 
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(o) h'J 7 jUjraWtm&m 

i:7x7-;l/0. 7 5ml tft7-V-il/0. 5 m 1 t h U 7 JU^r nffiffi 8 . 
2 5ml ix^>m--/l/0. 2 5ml ilMO. 5 m 1 ^flux.. zK^T 5 

;U2 0 0 m 1 ^Sn^T^T"^- K££fcJS£-£/.i 0 £f*J^£ >f X 7 * 
IfcU ^ yxf yUx-r^fM U/:t 2 MM 5 0 m 1 £359feS7jc2 5 0 m 1 X 
ilUMl LTH-Ala-Glu-Pro-Arg-Gln-Clu-Glu-Phe-Glu-Val-Met-Glu-Cys-NH 2 X 
mZtlZft'*? 9 ?- Kl 8 2 mg%mtz 0 

(^) ^7°^- KoffiMK 

3 0 %^^2 0 m 1 lzmMLX-t7 rf'y 7*G- 2 5 ©77^ A 
5 cm. ft;* 1 0 7 cm) izfrtf^ M b*g«E#JB C ^Ti&ffi It i fi«J«»£-£tf W# 

Clft£2 0 %T-t? h-h^l/2 0ml C^ilOD S ? ^ -r->;U > =7 >) 
'J tlizm<& Ltz&ffi&CDft^ A (|*J*£2 cm. fi£ 2 5 c m) *Jfll^HP 
L CiZX KinmLtz 0 mmUO. 1%F'J7MdSS!?^. 2 2%(DT-th—b 

m.frVric± lommistitzo mizm [m + h] + ; i 467. m-nm (c 61 h 96 n, 

t0 21 S 2 + H) ;1467 0 



±ism»j i ~ i 7 xn^nt^m^=f- k*. ^m*o^-^-;i/ • >j x 

y h©^^'>T-X'^^$ii:T^^^M^L7 l c 0 ftffiflgl 0 . 2 m g £ 0 . 3 
m 1 CQ^g&^zkfc^^U ^1©7D^ > hryaA'y hiaiBS^T, 3 
fflKSstll^-tJ-^KftJsE Ufco t# £ft7 l c£tlfiL7#£lmmunopure gentle Ag/Ab buffer 
system(Piercet±^) U ZtlZ'tKDtfLmU'?- K**S^ S-frfcAff igel 

15 (Bio-Rad*±SO 77 7 $-&-5 d ifCJ: *) fjf£! LT\ ±3ST^ L/c'J > 
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fiP%> immobilon P-membrane (Milliporeft^D C7 0%DMSOM®#1 
^-f=f- F^18pmo 1 -?r>& (Ky h) iztz £ J: -5 fc#^T!R* 3-1* 
/;„ C©membrane£ 5 ~ A *9 ©T B S (2 OmM Tris-HCl (pH7 

5), 15 OmM N a C 1 ) \z 1 ISHSLT. JK&OjftflsTJn* Stfc##IM# 
^WJwmeibraneJISfe^-i"* £ <fc*8&d^ 0 * ©^ T B S T 5 3 ®&(,^ @W 
©tnlf* (— ) *Jn>tfcT B S rcaL'*7 V 4 JUA KSe^jSH <£T' 4 °C 1 4 
NflBIKJ£<*-ti\ memmbrane±CD^M^^f- KlC— ^t/ttt^fe^ £ -tr/c 0 0. 0 5% 

Tween20A«9©TBS (TBST) Tmembrane£ 5 #fffl 3 /c 0 £t 

T\ fS-fe^T'OglfFteProtoBlot Western Blot AP System (PromegaftgSi ) *JB^ 

TJlij U r ^--tf^^W^U/ctrO-y-^ I gGSttt £T 

BSTT'5 0 0 0 4g*&JRbx ^©^^iCmembrane^- 4 °C"e 2 Bf P^gf C it'me 

mbrane±®^i^ Iktn.fcl&'&QBtz-fciiitti&frLTTJl'i} U t^7 7^-^4 

%£&£-&tz 0 T B S T T'membrane^- 5 &m 3 EU T B S Tr 5 #f?3 2 Hifet,^ 
^membrane±©T^^7 »J r ^— Hf©#ffi*^ ffc-fe^J 5-bromo-4-chloro-3- 

indolyl phosphate (BC I P) initro blue tetrazolium (NBT) ^^tl^'tl 
0. 165mg/mli0. 3 3 m g / m 1 OiStttrMfSt ( 1 0 0 mM 
Tris-HCl ( p H 9 . 5), 1 0 0 mM NaCl, 5mM M g C 1 2 ) irmembr 
ane^g U^-fetC^fe £ -tir £ d tt'ttil U/c D membrane£7jciC§-r C <hT*£j££# 

C ©^ifefJT'^ — IkiiimZ-f^-C ^-^'©t/tlfoif © £ * T*£> 3 j&< % i/tJfiLfif 

tlS C t^-iSBbfco 5iifiL?*®^-f?^(i. anti-PS199^1 OOOjg, anti-PS202 
*<2 5 0{g N anti-PT205#<5 0 0 anti-PT231^2 5 0<g, anti-PS235*< 2 5 
fg> anti-rat PS235(anti-rPS235)^ 2 5 jg. anti-PS262^5 0 0 -fg, anti-PS39 
6^ 1 0 0 Ofg, anti-PS404#<5 0 0{g. anti-PS413#< 5 0 0^ anti-PS422^5 

oo<g"T?*5 0 =iy hv-jistLTmfmm 9<dt i ymmmx-mzti 

2><^Zf=f- K (0 1 KlT-^-T. @e^lJ#"§- 1 © 2 2 6#Bj&m£ 2 4 0#g©T ~ 



O " o 



WO 97/34145 PCT/JP97/00804 

- 19 - 

ymmn-c^znz^-??- k> s @e^u#-^ 2 0 ©r s 7 mmm-vm^ti^^^- 

K (H 1 K2T^-r. E^iJ#-^ IOI 9 lf@^b 2 2 4SI(07; 7 SftE?iJ 

•cisns^f K) . 2 1 ©r = j KBe^JT^^ns^^ k (ii 

*K AK-K3T?^. @e^J#^-l CD 3 8 4#Bj&m*>4 3 8#@©T 5 7 ®?@£?'J-<?S £ 
tl^^^f-K) *>&Z*W$m j %2 2©T ~ yUffiyiJT^^ns^^f- F (0 1^ 
S262T^t\ @E^J#^- 10 2 5 7#@d>€» 2 6 7|g©7 = 7 B*Be?iJ"C^$n* 
^7*^- KON^^tli/X^-C >£ffrfln ©2N U >$Mb^7°^- F£{£ffl 

U/Co cnt>©^^Kli. ±IE*j£^J 1 © (>T) ~ (o) £ mmz bX^it L 

/Co 

EI 1 IZ Ky h7'D <y h©^^^^-To «t**{C K-y ht:7 > 7* U £ 
jjfj 2 ffite£§fr!4£©5)£&©&ffi 

( 1 ) t H IK ttm 

iE^t hmsmtTJvy^^^-m^mmi 9««^^rt him mucosas* 

?E*£©t ©/!!*£#,£, ^£ 1 g£MftU TS i n hmffi. [5 0m 

M Tris-HCl ( p H 7 . 6 ) N 0 . 15M NaCKO. 5mM DIFP 
^77 p ntVl/7;l'tP7^X7x-h) , ljt/g/ml7>fAM> > 0. 5m 
M PMSF. (7xi;M^>x;l/7t-^7;l/tU K) lmg/ml TL 
CK (h'J ->;U- 'J > - 7 DnyW h >) , 1 # g/m 1 d-T^7 p 5 : ->. 
0. l J t/g/mK7 P 7^f >] 3 m 1 4 , T*!IZJT*ffljfr> < #J3k @^M5£U 
$ t>tc^^v?^->fif-tc«k 0»»?fttc U/Co 8 0, 0 0 0 r p mt 1 5 #©il4> 
#lft£*Tl^ ±?t^#/Co -©^^^©t h I gG ^Protein G-Sepharose 4 Fa 
st Flow (PharmaciaM) iZ «fc «9 Bfc* bt?#fc T S Mfr t Ltz a £tf££1u 

2®TS i n h 2ml ^ TiS^jfttt^t ^^->T 1f--{r «fc t) JBiBtttr l> 8 0, 
OOOrpm, 1 5#©jI'i>#gf££*T9 C<hT*8fcj£U -£©*& C ©£tJg£ 1 %T 
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riton X-100, TSinh 2ml ^•vm^^VL^t^^-^^lf- 
fc£*)MMmzLtz 0 Z<DMffi1&lZttL, 8 0, 0 0 0 rpm N 1 5 #©^i># 
MZffl^ ±m (TXi^) ZmtZo tkSSt* l,«Tri ton X-100.T 

sinh 2m i ^m&Wimfat * *r-K&*)mmmz i, ^ so, o 

0 0 r p nu 15 #©3M>#J*£*t-5 - U ^©^ 2%SDS, T S i 

nh 2 m 1 *pT?& : g1&V[Vf't**:i? + >('V t -IZ. J: QmMtiLK Ltz 0 8 0, 0 0 
0 rpnu 1 5&<D3&fo&m&ff\^±m (SDS±») *Wfc G fcfc»* 2 % 
SDS. TSinh 2 m 1 ^^iS^jftffi^i If -JC «t f) JBSttfc 

80, OOOrpnu 1 5 fr&M'bfrfflL&ft r> d £ T?8fe#- b> ©fcbJK* 
2%SDS. TSinh 2ml ^"CjHW&tt^i*^ y^--<1f-*w«j; 
• (SD S*5t»H#) f^L/Co 

( 2 ) 'J V^LM^flifcttfCek «, h 

±f£T#£*l/c#®#lCLaemmli©1f>:7VM&=M (Nature, 227. 680-685(19 
70))£ftlX_> 9 5 °CT'5#fMl&U S D S ^ 'J 7 ^ 'J ;l/7 ; K^VH^^ci 
Immmobilon P-membrane (MilliporefcfciS}) {'^^b/c c 5 % X 3=- A ^ ;!/ ? > TB 

s -v 2 mm? u y * y FLtzik, ±mmmm 1 -c# £ u ywutzmftmitLW 

&-!kin,fo£ IT 1 4 l^iaatE^-arAio T w e e n 2 0 . TB ST'Sfc-?*:^ Pr 
omega*±©ProtoBlot APd J; ^) ^JKtfCWti&M UT /• >7* U > ii ©tit ill £l 

— ^©L^ti-r^T^lf^© I gGT\ — ^^L#:©^^(i||Jfe^iJ©0 2 

f K*7A{:i,T77>f -f^«Ibt^5^ PS262<£PS422fit£jliLflt0£3 
T*£ *K ^4>©cn<i©tn:^«^©T(CS^-ftUTKS[|L^o 

Tau-NfcJ^Tau-Cte-en-eftgtit^J 1 6 *Jefctf»it#J 1 7 T*t# £ft/c^7°^ K 

t\ @e^ij^©Bs^ij#-^ i -cmznz t Tau-Nti2#a*>t> 1 2# 

g©T = 7 $?SE?iJfC*fESU> Tau-C(2 4 2 2#a^€» 4 3 8#g©T * ymmniz 
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£ftT<^£ (J. Biol. Chem. , 268, 25712-25717(1993)) 0 4t8ai©a§7 7 
hMO. 7 5g£. lOmM Tris-HCl ( p H 7 . 4), 5 0mM NaC 1, 
5 0mM NaF, 1 mM EDTA, ImM EGTA, 5 0mM 0 - y U 
*D'J>i, 10-4M NaiVO^ ImM PMSF, l//g/ml7>f 
l//g/mlD^W>^ 0. ljug/ml^/X^f 3mM^< 
>XT ^ ^ >^#ii*±$ife 1 . 5ml tt'^tyt-^XU 2 5, OOOrpmt 

^12, 0 3&CKEI 4 IZtF-T o EI 2 (ST S®^<D^^7*D >y h^m^^bs 
EI 3S.<>*EI 4 ii S D Si±^M^©^^D y h*li%:=&m-f 0 m*. AD/N01 

•V^-to rat P8© S?^>f :/n > hn-^©M7'o ^ b££*&^ U> 

i > -r n o #l # t> IE m a m & i 1 & js t ; i/ ^ ^ << - m & % m m m * -e 

mfeflU 3 ffib h U >M^^iatiiftj:^«!:g)7^^A;7-yt^ (R 
I A) ICfc^JgCKfeO^ 

(1) 125 I#mtn:il0t^^} 
(^)Bolton-Hunte r J; 3#f$ 

mmmi-s cmmomfm^- 3 . 13. 15. 1 6^^0*2) k^l^j: 
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125 I-Bol ton-Hunter Kl©^V-(?'>iI 18. 5 MB q (5 
00/zCi ;Du P o n t *±, NEX-120) &&fcmm,%iWlzm 0 . O 
•e>*a*^*fB-efitfe$^yto dtlK^f- K20jug^5 0 // 105 0 0mM 

h y <y a i 6 o mu^ommmm (phs. 5 ) twi§# ltjq^l. #£pt 

2 mmRi&z-&tio 1 0 %3 vitt) y vi»7kmm 1 0 

#1,0. 1 % HJ :7 7M-pgisft 7 0 0 //1 £#H;L, ODS (;* ? ^ -rf^f 5 
>) U fj\Z.^^Vtzmm%<Dij^ A ([^14mm, g£ 2 5cm) *JB^fc 
H P L C IIJ; ^IMbrtio JStttte 0. 1 % h i; 7;U^-DftH^ N 7th-h'J;l/ 

fcf-^ffi^f 5fl-a5©#W©— ^v'^U-v'a > # > ^ -T'ffilJ^ UT g 
Wit" 3#Hj£SiMb/Co CCD^MiC 2 ->ifr?f 7;^; > (B S A) , 0. 
0 5%7^th'J^i,, 0. 0 5 96Twe e n 2 0£^£f U >MMRjfc (D u 
lbecco' s PBS (-) , pH7. 3) %t\\?LT 1 0 0 ^~ 4 0 QJji] 
<y>h/fr (cpm) -ro/<-rT;Umir/h^{j-L. Si*£fE*»Lrt:„ 

(a) ^ D7 = >-Tj*(Cj:6^iS 
Mi£#J6~14 <Efll^©BE?U#-(f 6, 11, 4, 12, 14, 7, 5, 8, 

9) K^\stz£o 1:7 ^ /^i;->xf^ >£ft-inL*:^;/?- KKoi^Tte, IK 
1 1 [:$U/;Fmo c^i:j;^t7 ^ / 5Mftf;: x -r >r >©tt 9 (if- p -> > 

WKlO/ig$50/« 1O0. 2 M U ( p H 7 . 3)Kig#U 

Na 125 I 18. 5MBq (5 0 0 /iCi ;Du P o n t *±, NEZ-033 
H ) ^jDX-T^^S-tf tz a chrolamin T 3 // g ( 1 m g /m 1 0 . 

S-tffco TX3;l/fcr>» 1 7. 5//g (0. 7mg/ml 0. 2M'J>K«f 

* ; ^Mlu^jgarrs) *ira^."r^^jnf, ist 1 ^scs^/co 10% 
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(3) mmmwum^<D u ywt{t^^m&<om^. 

(2) ©^fcitftfeSift^JBivT:. T;l/yw v-jg.£»:g (AD) 8%<DB 

wmm*p(Dv >M4k?<ym&Mmm£m%.Ltz 0 3>fd-;kctd tut 

/c®{C*f ADTI44 5-7 6 fmo 1/mlC'J >i-fb^^I6 
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mm 

■ CD— &1tfR 

(i) tiilgA : HSfllftt^^tt 

(ii) 3%nji©£ffc : i/tU >WHk? *&&tfifo&&*tl&mt l *ZTJ\'V^>(^r 

(iii) @£?iJtfc : 22 

(vi) mnm^v"-^ 

(C)#3g 
(vi) %<D\&m'r-? 

(A) fflJK#-^: JP 8/56090 

(B) ffl«B : 13-MAR-1996 

(2) Be^ijs-^- 1 oee^ijotSfS: 

(i) ii£lJ©i45C: 

(A) @e^ijOft$: 441 amino acids 

(B) IS^IJOM: 7 ; 7i 

(C) iOliC — >M© 

(D) h#o^-: [gfcltt 

(ii) ffi^lJtOS^: * 
(xi) SEQ ID NO: 1 : 

Met Ala Glu Pro Arg Gin Glu Phe Glu Val Met Glu Asp His Ala Gly 

15 10 15 

Gin Asp Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gin Gly Gly Tyr Thr 

20 25 30 

Met His Gin Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu 
35 40 45 
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Gin Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser 

50 55 60 

Asp Ala Lys Ser Thr Pro Thr Ala Glu Asp Val Thr Ala Pro Leu Val 
65 70 75 80 

Asp Glu Gly Ala Pro Gly Lys Gin Ala Ala Ala Gin Pro His Thr Glu 

85 90 95 

He Pro Glu Gly Thr Thr Ala Glu Glu Ala Gly lie Gly Asp Thr Pro 

100 105 110 

Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gin Ala Arg Met Val 

115 120 125 

Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys Ala Lys Gly 

130 135 140 

Ala Asp Gly Lys Thr Lys He Ala Thr Pro Arg Gly Ala Ala Pro Pro 
145 150 155 160 

Gly Gin Lys Gly Gin Ala Asn Ala Thr Arg He Pro Ala Lys Thr Pro 

165 170 175 

Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro Lys Ser Gly 

180 185 190 

Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro Gly Ser 

195 200 205 

Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu Pro Lys 

210 215 220 

Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys 
225 230 235 240 

Ser Arg Leu Gin Thr Ala Pro Val Pro Met Pro Asp Leu Lys Asn Val 

245 250 255 

Lys Ser Lys He Gly Ser Thr Glu Asn Leu Lys His Gin Pro Gly Gly 
260 265 270 
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Gly Lys Val Gin lie He Asn Lys Lys Leu Asp Leu Ser Asn Val Gin 

275 280 285 

Ser Lys Cys Gly Ser Lys Asp Asn He Lys His Val Pro Gly Gly Gly 

290 295 300 

Ser Val Gin He Val Tyr Lys Pro Val Asp Leu Ser Lys Val Thr Ser 
305 310 315 320 

Lys Cys Gly Ser Leu Gly Asn He His His Lys Pro Gly Gly Gly Gin 

325 330 335 

Val Glu Val Lys Ser Glu Lys Leu Asp Phe Lys Asp Arg Val Gin Ser 

340 345 350 

Lys He Gly Ser Leu Asp Asn lie Thr His Val Pro Gly Gly Gly Asn 

355 360 365 

Lys Lys lie Glu Thr His Lys Leu Thr Phe Arg Glu Asn Ala Lys Ala 

370 375 380 

Lys Thr Asp His Gly Ala Glu lie Val Tyr Lys Ser Pro Val Val Ser 
385 390 395 400 

Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser 

405 410 415 

lie Asp Met Val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu Val 

420 425 430 

Ser Ala Ser Leu Ala Lys Gin Gly Leu 
435 440 



(2) m^m^ 2 (Dmnomm.: 

(i) @e^u©tt®: 

(A) Sfi^iJOft^: 12 amino acids 

(B) mn<om: r i ym 

(C) m<o&: 

(D) h#oi?-: Mtfc 
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(ii) m&l<DMm: ^Zff- K 
(ix) BE?U©#»: 

(A) nm&mirm^: 

(B) 6 

CD) fl&CDlffg : Xaa = phosphoserine 
(xi) gfi^lj: SEQ ID NO:2: 
Lys Ser Cly Tyr Ser Xaa Pro Cly Ser Pro Gly Thr 
1 5 10 

(2) mm^- 3 0@e?y©fiHg: 

(i) @S?!l©ttW: 

(A) @e#J©fi£: 13 amino acids 

(B) SE^IJCDM: T = J Wt 

(D) h*D^-: jtgtf* 

(ii) mn<DMm- ^-f=f- k 

(ix) @B^JO#M: 

(A) mmzm-tm^: 

(B) #«Efefi: 6 

(D) ffb(D-[ffg : Xaa = phosphoserine 
(xi) SEJIJ: SEQ ID NO:3: 
Lys Ser Ser Pro Gly Xaa Pro Gly Thr Pro Gly Ser Arg 
1 5 10 

(2) ©@2?iJ©fjf$8: 

(i) mncD&w: 

(A) |E?IJ<Z>ft£: 12 amino acids 

(B) mMam-. r i ;m 

(C) M©tfr: -#<K 

(D) btfov?-: jg&tt 
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(ii) SE^IJOIS: ^.Zf=f- K 

(ix) mm<DW®i: 

(A) w^m-rt^-. 

(B) #£<£K: 7 

(D) ftii©1f$g : Xaa = phosphothreonine 
(xi) ffi^ij: SEQ ID NO: 4: 
Cys Pro Gly Ser Pro Gly Xaa Pro Gly Ser Arg Ser 
1 5 10 

(2) E^J#-^5 0fia?IJOlt«: 
(i) Se^JO'ftK: 

(A) 13 amino acids 

(B) S£^lJCDM: T I JWt 

(o 

(D) h^D^-: USt^ 

(ii) mm&mm: ^-f=s- K 

(ix) Se?IJ©#®: 

(A) #m£H-f IB-^: 

(B) #&fee: 6 

(D) ftiJ©1t$g : Xaa = phosphoserine 
(xi) Se^iJ: SEQ ID N0:5: 
Lys Ser Xaa Pro Gly Xaa Pro Gly Thr Pro Gly Ser Arg 
1 5 10 

(2) 8fi?IJ#-*§-6 0@S?IJOtf$8: 
(i) E?U©1£W: 

(A) @2£lJ©fi£: 14 amino acids 

(B) sa^uoM: r s j m 

(C) UtOtfc: -*&t 

(D) h^py-: liStt 
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(ii) mi\<DWM: K 
(ix) @e?IJCD#3£: 

(A) mmzm-tm^: 

(B) MEftfi: 7 

(D) fte<Dl#$g : Xaa = phosphothreonine 
Cxi) Bi^lJ: SEQ ID NO: 6: 
Cys Val Ala Val Val Arg Xaa Pro Pro Lys Ser Pro Ser Ser 
1 5 10 

(2) wmm (Dmn^mm- 

Ci) Se^lJOttK: 

(A) @e^!l©fi£: 12 amino acids 

(B) mn<om: rum 
co m.®Wi: — 

CD) b#Pv?-: 
(ii) @e^lJCD@^: K 

(ix) mnco^m: 

(A) #^(^^^-|fi-^: 

(B) MEftffi: 7 

(D) fl&£>1W$g : Xaa = phosphoserine 
Cxi)' Sfi^lJ: SEQ ID N0:7: 
Cys Arg Thr Pro Pro Lys Xaa Pro Ser Ser Ala Lys 
1 5 10 

(2) SE^iJ#-^ 8 <Z>Efl|©HMS : 

ci) mmnnn: 

(A) 12 amino acids 

cb) mmom: r i ;m 
co gi(D«[: — *m 

CD) h#n^-: fimtt 
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(ii) mmomm: k 
(ix) mm<Dmm: 

(A) <®m&m-?m^: 

(B) #£fttt: 7 

(D) ftb©'lH$S : Xaa = phosphoserine 
(xi) SEQ ID NO: 8: 

Cys Arg Thr Pro Pro Lys Xaa Pro Ser Ala Ser Lys 
1 5 10 

(2) mmm^9<Dmf\\<Dftm: 

(i) mm<D&m: 

(A) Bfi^lJOS^: 12 amino acids 

(B) mm<DM: T 5 7 ®? 

(C) 

(D) htfoi*-: i£«M* 

(ii) ffi^ljoaS: K 
(ix) E#J©#»: 

(A) nm&mi-f^: 

(B) #ffiffcfi: 3 

(D) flfe©t#$fi : Xaa = phosphothreonine 
(ix) M£^J©#m: 

(A) #»*^fia^: 

(B) #£{£E: 7 

(D) f&O'hffg : Xaa = phosphoserine 
(xi) Sfi^lJ: SEQ ID NO: 9: 
Cys Arg Xaa Pro Pro Lys Xaa Pro Ser Ser Ala Lys 
1 5 10 



(2) K£iJ#^-lO©K?"J©1t$8: 
(i) Sfi?lJ©1£5t: 
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(A) 12 amino acids 

(B) &M<Dmi T I J m 

(o rn.com: 

(D) h^Di?-: w.mwi 

(ii) mnonm-. ^-r* f 

(ix) ffi^lJO#^:: 

(A) ftM&m-tm^: 

(B) #&&«: 7 

(D) : Xaa = phosphoserine 

(xi) Se^iJ: SEQ ID NO: 10: 
Cys Lys Ser Lys He Gly Xaa Thr Glu Asn Leu Lys 
1 5 10 

(2) mzm^ncDmmcDffim.: 

(i) m.n<Dnw: 

(A) !E?!J<E>g£: 12 amino acids 

(b) mmcom: r i j m 

(D) h^ni?-: w.mvt 

(ii) mncomm: k 

(ix) @e^iJCD#m: 

(A) #nt&ihr-ia^: 

(B) #&&«: 7 

(D) fte<Z>ff$g : Xaa = phosphoserine 
(xi) E^IJ: SEQ ID NO: 11: 
Cys Glu He Val Tyr Lys Xaa Pro Val Val Ser Gly 
1 5 10 



(2) Be?iJ#-5§-l20@e?!l®1ffB: 
(i) E#l©tt»: 
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(A) S££iJ©S£: 12 amino acids 

(B) m^iCDM: T i J m 

(o mvrn-. 

(D) hd^- ; mmtk 
(io mm&nm: k 

(ix) E£?iJ©#^: 

(A) nm&m-tm^: 

(B) #£tf&S: 7 

(D) flk£>1f$S : Xaa = phosphoserine 
(xi) SE^iJ: SEQ ID NO: 12: 
Cys Val Ser Gly Asp Thr Xaa Pro Arg His Leu Ser 
1 5 10 

(2) @e?ij#-^-i3ose^jottfg: 

(i) mU<D&M: 

(A) @££iJCD:fi£: 12 amino acids 

(B) @S?iJ©M: 7Ut 

(o m<DWL-. 

(D) htfov*-: ifigm 
(ii) E?lJ©iBS: K 

(a) ftm&m-t^: 

(B) #ffi{i®: 7 

(D) ffe©tffS : Xaa=phosphoserine 
(xi) K^lJ: SEQ ID NO: 13: 
Lys Leu Ser Asn Val Ser Xaa Thr Gly Ser He Asp 
1 5 10 



(2) mzm^itommcDmn: 
(i) nmcD&n-. 
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(A) @£^IJ®^$: 12 amino acids 

(b) k^jos : run 
(o mom-. 

(D) hsfxDi?-: w.mvt 
(ii) ea^ioas: k 

(ix) @fi?lj®#®: 
(A) 

(B) #£&©: 7 

(D) fib® ft & : Xaa = phosphoserine 
(xi) IS^iJ: SEQ ID NO: 14: 
Cys He Asp Met Val Asp Xaa Pro Gin Leu Ala Thr 
1 5 10 

(2) mmm-%is<Dmm<Dmm: 

(i) mmcDVkW: 

(A) I£?!J£>:K£: 12 amino acids 

(B) mn<DM: rum 

(D) htfpv?-: i[«ttt 

(ii) le^ijoaig: K 

(ix) fieyUO«F#: 

(A) mmzm-ftzL^: 

(B) #&&«: 6 

(D) fife® ft IK : Xaa = phosphoserine 
(xi) @E^iJ: SEQ ID NO: 15: 
Lys Leu Ser Asn Val Xaa Ser Thr Gly Ser He Asp 
1 5 10 



(2) ffi?iJ#-^16©fey!l©ti!fR: 
(i) E^IJOttK: 
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(A) @£^iJ©S£: 12 amino acids 

(B) mnom-. r i jwl 
(o mom-, -^m 

(d) h^p^-: w.mvt 
(id) nm<Dmm: k 

(ix) k?ij©#»: 

(A) mWittmirtm : 

(B) 6 

(D) flb©1fS : Xaa = phosphoserine 
(ix) ffi?IJ©#fK: 

(A) #m^S^-|e-^: 

(B) 7 

(D) ftfe©1f : Xaa = phosphoserine 
(xi) SEQ ID NO: 16: 

Lys Leu Ser Asn Val Xaa Xaa Thr Gly Ser lie Asp 
1 5 10 

(2) E?U#-5§-l7©E?U©1lMR: 
(i) IS^iJOtt®: 

(A) @££iJ©:K£: 17 amino acids 

(B) E?!J©M: 7;;t 

(C) gi©$fc: — 

(D) htfni?-: W.mVi 
(ii) K?IJ©*M: ^7°^ K 
Cxi) Se^iJ: SEQ ID NO: 17: 

Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu Val Ser Ala Ser Leu Ala Lys 
15 10 15 



(2) E?!i#-*§-l8©E?!l©1lMS: 
(i) Ba^JOttK: 
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(A) SE?IJ©§£: 12 amino acids 

(B) mm<DM: 7;71 

(o mom-. 

cd) h^oi?-: mm^k 
(ii) mm<Dnm-. k 

Cxi) SEQ ID NO: 18: 

Ala Glu Pro Arg Gin Glu Phe Glu Val Met Glu Cys 
1 5 10 

C2) @e^iJ#^-19©@S?iJCDtM: 
Ci) @2?iJ©1*fe5f: 

CA) @£#J(Z>S£: 15 amino acids 

cb) sa^ijoM: rum 

CO 11©^: — 

cd) h^o^- : mrnvt 

Cii) Be^lJ©@^: F 
Cxi) @a?ij: SEQ ID NO: 19: 
Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser Ser Ala Lys 
15 10 15 

C2) @e?ij#-5§-2o©se?ij<£>ti$g: 

Ci) @£JiJ ©•&!«: 

CA) @e^J©S$: 34 amino acids 

cb) mfwm: rum 

cc) rn.com-. 

cd) h^o^-: mmvt 
cii) mm<Dmm-. k 

Cxi) fe^lj: SEQ ID NO: 20: 
Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr Pro 
15 10 15 
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Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu 
20 25 30 

Pro Lys 

(2) @S3«-^21©@£?lJ0M: 
(i) Se^JO-teK: 

(A) SS?iJ©g£: 55 amino acids 

(B) K^lJOM: 7 ; 

(o mom-. 

(d) h#D>?-: w.mvt 
(ii) mmcDmm-. k 

(xi) Sfi^lJ: SEQ ID N0:21: 
Ala Lys Thr Asp His Gly Ala Glu lie Val Tyr Lys Ser Pro Val Val 

15 10 15 

Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly 

20 25 30 

Ser He Asp Met Val Asp Ser Pro Gin Leu Ala Thr Leu Ala Asp Glu 

35 40 45 

Val Ser Ala Ser Leu Ala Lys 
50 55 

(2) ffi?iJ#-^22©E?!l©11»f8: 

(A) ge^iJOS^: 12 amino acids 

(B) E£?IJ©M: T = y Wt 

(C) |Ot: 

(D) h^D-> : nmvi 
(ii) rnmemm: ^-f^ k 

(xi) gfi^lj: SEQ ID NO: 22: 
Cys Lys Ser Lys He Gly Ser Thr Glu Asn Leu Lys 
1 5 10 
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ff*©$&ffl 

1. ^T- K • ^ U - 7 -i 7^ y V (Paired Helical Filament) 4»®y>Bfc 

ySfeE^I^O 1 9 8#B©H? >J > % 1 9 9#g©-fer U 2 0 2#g©-t? U 
2 0 5f SOXl/t->x 2 3 l#gOXl//j-->, 2 3 5||0tiJ>, 26 
2SI®-f?'J>, 3 9 6#g©-t? U 4 0 3#g®XL/t->> 4 0 4#1© 
-feU 4 0 9#|Ot'J > N 4 1 2#@©-t?U 4 1 3#i©-t? 'J >&(>*4 

2 2tio-i? u ^^arams i JK-LoT s y»T*ss»^3S i iciamcDisvfto 

3. U l/Wtfcj? -7161® U >BM:3B#j&<n Kyy^©E^i#-^i -c^snsr ^ 

/~S*K?!if»© 1 9 9#@©-fe y 2 0 2#i©-fe'J> N 2 0 5f gcxut- 
2 3 1 f lOX VJr—y^ 2 3 5f|0tU>, 2 6 2f lOt'J 39 
6#B©-try> % 4 0 4#B©-t?y> > 4 12#g©-fry> > 4 1 3SS©-f?'J 

>s^4 2 2#a©4? y >^ matins 1 r±©t = ;iT^5t$i 1 icibik 

©ffitfco 

4. 'J V^tM^tfg&^T 9 ^- K^OU >l«®7 ~ y®e?g»<h^© 

5 . y ^^bSBtt*^^^^^'^- K^Eyy^©E^j#^ 2*>6i 6 ©t^-rn^ 

6. ^&<<t&. it*^ i ~ 5 ©^t-"n^{iifi«!c©^ck 9 #6, t;uv^^-7 
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FIG. 4 
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2. Citations and explanations 

The subject matters of claims 1 to 5 do not involve an 
inventive step in view of document 1 (Proc. Natl. Acad. 
Sci., Vol. 89 (1992), p. 5384-5388), document 2 
(Neurobiology of Aging, Vol. 16, No. 3 (1995), p. 465-477) 
and document 3 (Biochemical Journal, Vol. 301 (1994), p. 
871-877) cited in the international search report. 
Document 1 discloses antibodies containing as an epitope 
serine 396 and serine 404, among the phosphorylat ed sites 
of a phosphorylated tau protein; document 2 discloses 
antibodies containing as an epitope serine 396, serine 199 
and serine 202; and document 3 discloses antibodies 
containing as an epitope threonine 181 and threonine 231. 
It is obvious to a person skilled in the art to use a 
partial peptide containing the epitope as an immunogen in 
producing such an antibody. 

The subject matters of claims 6 and 7 do not involve an 
inventive step in view of documents 1 to 3 cited in the 
international search report. Documents 1 to 3 disclose 
that the phosphorylated tau protein content in PHF 
correlates to Alzheimer's disease. Therefore, it is 

obvious to a person skilled in the art to detect 
Alzheimer's disease by using an antibody against a 
phosphorylated tau protein in PHF. 
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